Introduction
Bali cows (Bossondaicus) are the beef cows of Indonesian indigenous breeds as the result of domestication of bull (Bosbibos). Bali cows, also known as Balinese cows, are greatly potential supply meat to fulfill the protein needs of Indonesian people [1] . Great demand of the Balinese cows in certain areas in Indonesia results in the increase of sea traffic from an island to another. The cattle transportation from the port of Sumbawa to the port of Pontianak takes approximately 120 h. During the sea transportation, the cattle need the careful handling because the condition of the ship, density of cattle, weather or climate changes and
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Physical Sciences and Engineering UGM Digital Press (2018) Vol. 1: 31-38 food availability can cause stress on the cattle. It was reported that there was a significant risk for the cattle welfare caused by transporting the animal in the ships, especially for a long distances. The long-distance transportation of cattle involves changes in animal feeding, density, and social grouping, climate, and stall when compared with their previous habitats, often being shepherded on the rangeland [2] .
The improper handling of transportation results in the cattle depression and stress. The transportation stress cause around 8 % to 11 % of the death [3] , 8 % body shrink [4] , and reduces reproductive performance of animal [5, 6] . Stress can affect the secretion of the thyroid hormone namely triiodothyronine (T3) and tetraiodothyronine / thyroxine (T4) with various mechanisms [7, 8] . Stress induces the increased activity of the hypothalamic-pituitary-thyroid axis together with peripheral tissue [9] which causes changes in secretion of T3 and T4 by thyroid gland. The thyroid hormone effects the carbohydrates metabolism in some mechanisms, one of which by increasing the absorption of glucose in the intestine. The intestine facilitates the movement of glucose into fat and muscle [10] .
To avoid bad effects of the transportation on the cattle welfare, the management transportation before, during, and after transportation must be taken into account. There have been no standard international regulations for the cattle transportation through the sea [11] , but the guidelines for the cattle welfare carried by the ship have been developed by the International Air Transport Association (IATA) and The World Organization of Animal Health (OIE) in 2003-2004 and the inserted into the OIE Terrestrial Animal Health Code [12] . The guidelines explain minimum animal welfare and health standards during pretransportation, loading, transportation, unloading, and handling stages after the sea transportation [13] .
This research was aimed to investigated profile of T3 and T4 hormones of Balinese female cows transported for 120 h using traditional vessels. The research on the hormone profile of T3 and T4 on Bali female cows transported for 120 h using traditional vessel from Sumbawa to Pontianak has never been done before.
Methods
All methods of this study were approved by Ethics Commission of the Integrated Research and Testing Laboratory, Universitas Gadjah Mada (LPPT UGM), under no.00096/04/LPPT/XI/2016.
Materials
Five Balinese female cows aged 1 to 2 y.o were selected by purposive sampling, transported from Sumbawa to Pontianak for 120 h using 100 GT traditional vessel with two floors with capacity of 300-400 heads. All cattle were given the green feed and drinking water ad libitum and placed in the upper floor.
Research Design
The blood sampling was performed in three times: before transportation (at Sumbawa Animal Quarantine Installation), during loading (at traditional vessel) and after transportation (at Pontianak Animal Quarantine Installation)
Sampling and Blood Analysis

Preparation Phase
Balinese female cow were adapted for 19 d in the Quarantine Installation of Agricultural Quarantine Sumbawa before the animals were transported by sea. During the adaptation period, the measurement of body temperature was performed. Each of the cow was kept in 4.8 m 2 • pen -1 . The cows were placed head to head in a row and given green feed and drinking water ad libitum.
The Blood Sampling Stage
The blood samples were taken through the jugular vein as much as 5 ml each animal using venoject by quarantine officer by tightening the cow neck on the pen iron pole. The separation of the blood samples was done in a laboratory in the Agricultural Quarantine Station in Sumbawa and Pontianak. The serum which had been separated was divided into two micro tubes for the next examination of T3 and T4 and stored in freezer (-8 °C to -20 °C) until the time of the examination.
The Loading Stage
After the preparation of the ship finished. The cows were loaded into the truck towards the harbor for the loading process. The cows in the ship were kept heads bound to a timber and given the green feed and drinking water ad libitum
The Post Sea Transportation Stage
After the ship docking, the cattle maintenance was done in Pontianak Animal Quarantine Installation for three days. Each cow was kept in a pen with the temperature 27 to 30 °C and placed in a row and given the green feed and drinking water ad libitum.
The Blood Examination Stage
The blood sample examination was done by using Elisa technique based on the procedures in T3 and T4 Elisa Kit (DRG ® ).
Statistical Analysis
The results of ELISA were analyzed descriptively and statistically. The data were analyzed using one way Anova and calculate the average and standard deviation.
Result and Discussion
Concentration of Triiodothyronine (T3) Blood Serum on Before and After Transportation
The measurement of the T3 concentration of Balinese cow serum showed the fluctuate results. The T3 concentration declined when cattle were still in the Animal Quarantine Installation in Sumbawa (treated as the baseline in this study), increased during the cattle loading in the traditional vessel and began to decline 8 h after the ship docking. The results of T3 concentration of blood serum in Bali cows were presented with the average rate and standard deviation. The average T3 concentration in the baseline (pretransportation) at the Sumbawa Animal Quarantine Installation was 1.82±0.57 ng/ml, loading the average concentration was 2.46±0.72 ng/ml. The average T3 concentration after the transportation (docking) was 1.73±0.47 ng/ml. The average T3 concentration in the Pontianak Animal Quarantine Installation was 1.91±0.45 ng/ml as presented in Table 1 . Table 1 , the results of measurement of the T3 serum concentration in Balinese cows showed that there was not significant difference (p>0.05) between the T3 concentration of Bali cows before transportation / baseline in Sumbawa, loading, docking, and post transportation in Pontianak. Nonetheless, the fluctuate concentration of T3 could be caused by stress experienced by the cattle during the transportation. The transportation stress affected the process of the metabolism in the body, so that the T3 concentration increased. Meanwhile, the decreased T3 concentration during the ship docking was probably caused by the animal ability to adapt to the new environment. Besides, the body had returned to the normal basal metabolism after the cattle had received enough energy intake. The concentration of T3 and T4 enables the body lower the energy loss through the reduction of basal metabolism. According to [14] Proceeding of the ICST 2017 Physical Sciences and Engineering UGM Digital Press (2018) Vol. 1: 31-38 thyroid hormones increase the production of the heat and the use of oxygen use by the heart, liver, kidneys, and pancreas. The low levels of T3 reduce the speed of oxidation and synthesis of protein and fat. The T3 level can be used as the nutritional deficiency indicator [15] . The concentration of T3 is presented in Figure  1 .
Fig. 1. Concentration of triiodothyronine (T3) serum in Balinesecow
Reference [16] reported that the normal concentration of T3 was 2.28 ng/ml. The results of the measurement of T3 concentration increased during the cattle loading and decline during the ship docking. These fluctuate results could be caused by several factors. Firstly, in the process of transportation, the animals are often left unfed (fasting) and not given the drinking water, so that the body lacks energy resources. To fulfill the need of energy in the body, the changes in energy reserves occur in the body known as gluconeogenesis. In this condition, the concentration of the T3 hormone in the body increases. The concentration of this T3 hormone is closely related to the energy needs and nutritional balance in the body. The T3 hormone is generally used to increase the basal metabolism in the body, to produce more glucoses available for the cell, to stimulate the heart and nerves [15] . Therefore, the increased T3 hormone improve the basal metabolism in order to fulfill the needs of the energy in the body. After the body needs are fulfilled, the concentration of the T3 hormone in the body gradually declines. Secondly, when the animals are being transported the body tries to compensate by regulating the metabolism in order to increase the T3 concentration. Meanwhile the T3 concentration declined during the ship docking because the Balinese cow could adapt to the new environment and the body was back to the basal metabolism.
The T3 concentration continued to increase 8 h after the ship docking at Pontianak Animal Quarantine Installation. The increased T3 concentration could be caused by the blood sampling done at 14.45 WITA (Indonesia Eastern Time) with the environmental temperature of 30 °C and the humidity of 72 %, with 3 °C temperature increase, compared to the temperature of the docking time causing heat stress. Heat stress is the pressure caused by the temperature of the stall environment above the comfort zone of the body or the fluctuate temperature. Factors that are related to the heat stress and can affect the physiological condition are the temperature of the environment, relative humidity (%) and energy radiation. The high environmental humidity can worsen the condition of the heat stress [17] . During the heat stress, a number of physiological responses and behaviors change because the adaptation to the heat stress requires the integration of some organs and systems. As a result of the thyroid effect, the T3 hormone increase and has an important function for the body metabolism process. The T3 response against heat stress is very slow and takes a few days to return to normal [18] .
Concentration of Thyroxine (T4) Blood Serum on Before and After Transportation
Thyroxine or tetraiodothyronine (T4) hormone is a thyroid hormone found in the great number, but still in the form of inactive hormone [19] . The majority of the active metabolism hormones secreted by thyroid gland are the T4 hormone and the rest is T3. Nonetheless, at the end, all T4 hormone are change into the active T3 through the deiodinase process using enzyme 5'-deiodinase [20] . The results of the measurement of the T4 concentration in the Balinese cows are presented in Table 2 . Based on the statistical analysis using the one-way Anova method there was not any differences ( trigger the acute stress, as presented Figure 3 . Reference [21] in their study, stated that the level of the thyroid hormone could change quickly in response to the stress.
Fig. 3 Cattle placement in tradititional vessel
The concentration of T4 in Pontianak Animal Quarantine Installation was 22.82±11.6 µg • dL -1 or the T3 concentration was higher than that in the docking time. This occurred allegedly because there were still free T4 hormones in the plasma, which were not converted into T3 [22] . Many factors simultaneously regulate the activity of the thyroid gland or the monodeiodinase. In addition to endogenous, environmental and climate factors, the nutrition has a major role in the activity of the thyroid gland and its concentration in the blood [15] .
The concentrations of T3 and T4 have the same trends. The concentrations of T3 and T4 increased during the cattle loading period. These increased concentrations of T3 and T4 occurred because T4 played an important role in the transport and negative feedback in regulating the T3. Consequently, the increase in T4 was followed by the increase in T3 since many of T4 hormones were converted into T3 as the result of the cattle handling, density during the loading and restraining [23] . The concentrations of T3 and T4 are presented in Figure 4 . Fig. 4 The concentration of T3 and T4 Figure 4 showed the concentration of T3 and T4 increased at the stage of loading, declined at the docking period and increased back when the cattle were relocated in Pontianak Animal Quarantine Instalation. 
Conclusions
Triiodothyronine (T3) and thyroxine (T4) hormone levels can be used as an indicator of stress in studied Balicattle experiencing transportation stressalthough there were no differences found statistically. The result showed that there was a decline in triiodothyronine (T3) and thyroxine (T4) concentration, they increased during loading, decreased during docking, and decreased further when the livestock were at Pontianak Animal Quarantine Installation. It would be concluded that transportation affected the profile hormone of T3 and T4
